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TITLE PF THE INVENTION 

HAIR COSMETIC COMPOSITION 

* 

BACKGROUND OF THE INVENTION 

5 rigid pf th? Invgntipn: 

The present invention relates to hair cosmetic 
compositions which are stable on storage and which exhibit 
excellent conditioning effects. The present invention also 
relates to methods of washing and conditioning hair with 
10 such a composition. 



Discussion of the Baclccrr ound : 

Recently, a variety of silicone derivatives have come 
to be used for purposes of providing hair cosmetic 
compositions such as shampoos, hair rinses, and hair 

15 treatments (hair conditioners) with conditioning effects, 
especially for imparting smoothness to the hair after 
drying. Major silicone derivatives used for such purposes 
include water-insoluble dimethylpolysiloxanes, amino- 
modified silicones in O/W emulsions, and water-soluble 

20 polyether-modif ied silicones, of which dimethylpoly- 
siloxanes have been widely used, because they have 
excellent conditioning effects. 

However, dimethylpolysiloxanes have the drawback that 
their dispersion stability in final products, especially 

25 aqueous systems, is easily lost because of their 



5 
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insolubility in water, resulting in a greatly limited use 
with respect to the amount of incorporation, etc. Attempts 
have been made to enhance the dispersion 

stability by reducing the particle 4-*. , 

y c partxcie size of dimethylpolysiloxanes 

in the dispersion state or by using them in only very small 
amounts. In these cases, however, sufficient conditioning 
effects have not been obtained. Another problem with 
dimethylpolysiloxanes is that increased amounts of them 
cause a significant decrease in lathering ability. 

In contrast, water-soluble polyether-modified 
silicones can be easily and stably incorporated into 
aqueous products. However, they have the shortcoming that 
they are easily washed away with very little of them 
remaining on the hair fibers, resulting in poor 
conditioning. 

Thus, there remains a need for hair care compositions 
which have excellent stability and which provide 
conditioning effects. 



SUMMARY 



Accordingly, it is one object of the present invention 
to provide novel hair care compositions. 

It is another object of the present invention to 
provide novel hair care compositions which are stable on 
storage . 
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It is another object of the present invention to 
provide a method for washing hair by applying such a hair 
care composition to the hair. 

It is another object of the present invention to 
5 provide a method of conditioning hair by applying such a 
hair care composition to the hair. 

These and other objects, which will become apparent 
during the following detailed description have been 
achieved by the inventors' discovery that the combined use 
10 of organopolysiloxanes modified with a structure having an 
acidic group or a salt thereof and a water-soluble cationic 
polymer in specified amounts is effective for obtaining 
hair cosmetic compositions which are stable during storage, 
which persist on hair fibers due to an aggregation of the 
15 two components, and which thereby exhibit excellent 
conditioning effects. 

Accordingly, the present invention provides hair 
cosmetic compositions which comprise the following 
components (A) and (B) : 
20 (A) 0.1 to 20% by weight, based on the total weight 

of the composition, of an organopolysiloxane having at 
least one structure containing an acidic group or a salt 
thereof in its molecule; and 

(B) 0.01 to 5% by weight, based on the total weight 
25 of the composition, of a water-soluble cationic polymer. 
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DETAILED DKSCRTPTt™ ™ THR pprffropgn 

The w organo(poly,siloxane« i„ component (A) of^ne 
present invention is intended to encompass organopoly- 
siloxanes of from high-molecular weight (number average 
molecular weight of about 1,000,000) to low-molecular 
weight (number average molecular weight of about 200, . 
Thus, i„ the context of the present invention, the term 
"organo (poly) siloxanes" includes 



10 



.5 




Examples of the "salt" in component (A) of the 
invention include alkali metal salts, ammonium salts, 
mono-, di-, tri-, and tetrafc^-alkyl, ammonium salts, 
mono-, di-, tri-, and tetra(c 2 _ 4 -alkanol> ammonium salts, 
pyridinium salts, etc. Examples of alkali metals for the 
"I metal salts include Li, Na, K, Rb, and Cs. 



' 1 ****** WO* 

Examples of the acidic grcup or the salt of component 
(A), i.e., the organopolysiloxane having at least one 
structure containing an acidic group or a salt thereof in 
its molecule (hereinafter referred to as "acidic group- 
modified organopolysiloxane") , include a phosphoric group 
a Phosphate group, a carboxylic group, a carbonate group, 
a sulfuric group, a sulfate group, a sulfonic group, and a 
sulfonate group. 

Of the acidic group-modified organopolysiloxanes, 
examples of the organopolysiloxanes which are modified with 
a phosphoric group cr a phosphate (organopolysiloxanes (A- 
1) ) include phosphoric-modified organopolysiloxanes or 
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their salts having a structural unit in their molecules 
represented by the following formula (1) : 



15 



O 



' " " " J-01 



-O -S i- (Xlo ) a -R 2 - (OR 3 ) b -0-f^)H ( 1 ) 

I I 

OA 



wherein R 1 and R 3 each independently represent a C 2 _ 20 
linear or branched alkylene group, R 2 represents a C 1-50 
10 linear or branched alkylene group which may have a hydroxyl 
group, A represents a hydrogen atom, a C 1-22 linear or 
branched alkyl or alkenyl group, or the group, 



-(R^fc-R^COR^-Si-O- , a represents an integer of 0 or 1, 
and b represents a number from 0 to 200 inclusive. 



In the above formula (1) , examples of the C 2 . 20 linear 
or branched alkylene group represented by R 1 and R 3 include 
ethylene, propylene, trimethylene, butylene, 

2 0 pentamethy lene , hexamethy lene , heptamethylene , 
octamethy lene , nonamethy lene , decamethy lene , 
undecamethylene, dodecamethylene, tr idecamethy lene , 
tetradecamethylene, pentadecamethy lene , hexadecamethylene, 
heptadecamethy lene , octadecamethylene , nonadecamethy lene , 

25 eicosamethylene, etc. Of these, C 2 _ 4 linear or branched 

alkylene groups are especially preferred, a is preferably 
0, and b is preferably from 0 to 15. 
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^plea of the Cl . 50 linear or brMohed aifcyiene 

1C " ^ ^ 3 " y ™ "Presented by ^ 

-ethylene, ethylene, Methylene, propylene, l- 
-ethylpropylene, butylene, pentaaethylene 3- 

5 " ethylbUtylene ' ^^^^opyiene, ne,^,.,,. 
octamethylene, deca*ethylene, undecaaethylene 3- 
«ethylpente„e-l, 5 - alyl , 2 -ethylhe*ane-l , 6-diyi , 3 , 7 . 

dimethyloctane-i.8-divl 3 7-*<».«4.i. , 

,o aiyx, 3 t 7-dimethyloctane-3 , 8-diyl 2- 

hydroxyethylene, 2-hydroxybutylene, and 2- 
hydroxyoctamethylene. of these r 

. fc tneSe ' C 2-ib alkylene groups which 

may have a hydroxy group, particularly c allrvl 

7 3 "12 alkylene groups 
which M y „ ave . byaroxy group , especlaiiy prefema 

Peoples of ^ alltyl or alkenyl 

mclud. aethyl, ethyl, propyl, isopropylj ^ 
m. t-huty!, octyl, „o„yl, decyl , ' 
trldecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, 
octadecyl, nonadecyl, eioosyl, heneicosyl, docosyl 
ethenyl, phenyl, ontenyl, pentenyl, herenyl. hepcenyi, 
octenyl, nonenyl, decenyl, dodecenyl, undecenyl, 
tridecenyl, tetredecenyl , pentadeceny 1 , hexadecenyl 
heptadecenyl, octadecenyl. nonadecenyl, etcosenyl, ' 
heneicosenyl, and dooosenyl. 

The phosphoric Modified organo (poly, siloxanes (A-l, 
are not particular* il Bited as long „ ^ ^ 

structural unit of formula ,1, m ^ B0le<Jules _ 
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Preferable examples include those represented by the 
following formulae (A-la) to (A-lc) . 

(A-la) Phosphate-modified organo(poly) siloxanes of 
formula (2) : 



i 
I' 



R 7 

ii- 



R< 



4J 



i— R< 



(2) 



5 wherein the R 4 's are the same as or different from each 

other and each represent a ^.22 alley 1 group, a c 1-2 2 alkoxy 
group, or a phenyl group; R 5/ s, R 6 's, and R 7 are the same as 
or different from each other, at least one group of which 



10 



is represented by the following formula (3) : 



rloJ I 



M 1 0-F-0-(R 8 0) e -R 9 -(OR 10 ) 
OM 2 



(3) 



15 wherein R and R 0 are a C 2 _ 20 alkylene group, R 9 is a 

linear or branched alkylene group which may have a hydroxyl 
group, e is a number from 0 to 200 inclusive, f is 0 or 1, 
and M 1 and M 2 are hydrogen, alkali metal, ammonium, mono-, 
di-, tri-, or tetrafc^-alkyl) ammonium, mono-, di-, tri-, 
20 or tetra(C 2 . 4 -alkanol) ammonium, or pyridinium, and the 
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regaining R s, s , r6 , s an<J r7 „ ^ 

alkoxy, phenyl, or a group of formula ( 4); 

HO-(R 8 O) e -R9-( O Rl0 )f . (4 

wherein R*, R 9, r io e 

e tne same meaning as 
5 defined above; and c and d are nlMbers £roB 0 ^ 

inclusive. 

The group R 4 of formula (2, is c MS a lkyl , Cj „ 
al*o*y. or phenyl, of these, ^ al*yl or ^ ^ 
particularly ae th y l, are preferred. Alt ho„ gh c ana d in 
10 formula ,2, are a number from o to i,ooo inciusive, taey 
are preferably o to 150. more preferably o to 50, and 
particularly preferably fro. o to 20. The sum „ f „ ^ 

3 " PIeferably 2 " 1 ' 000 - »» 9-up „» of formula (3) is 

preferably a group of c 
15 R 8 andR 10 P ° f C 2- 15' preferably. Cj 

» are preferably al ky iene . e is preferably 

from 0 to 15 inclusive, and f is preferaWy Q . ^ ^ 

are preferably hydrogen or alkali metal . 

U-lb) Monoal ky lp hosphate . modified or9ano(poly) . 
siloxanes of formula (5) ; 
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wherein the R lx 's are the same as or different from each 

♦ * 

other and each represent a C 2 _ 22 alkyl, Cj_ 22 alkoxy group, 
or a phenyl group; R 12 's, R 13 's, and R 14 are the same as or 
different from each other, at least one group of which is 
5 represented by the following formula (6) : 



10 OA 1 



■ 

wherein R 15 and R 17 are a C 2 _ 4 alkylene group, R 16 is a 
linear or branched alJcylene group which may have a hydroxyl 
group, j is a number from 0 to 200 inclusive, i is 0 or 1, 
M J is hydrogen, alkali metal, ammonium, mono-, di-, tri-, 
15 or tetra(C 1-4 -alkyl)ammonitim, mono-, di-, tri-, or 

tetra(C 2 _ 4 -alkanol) ammonium, or pyridinium, A 1 is a C 1-22 
linear or branched alkyl or alkenyl group, and the 
remaining R 12 's, R 13 's, and R 14 groups are c x _ 22 alkyl, c a _ 22 
alkoxy, phenyl, or a group of formula (7): 

20 HO- (R 15 0) ± -R 16 - (OR 17 ) j- (7) 



wherein R 15 , R 16 , R 17 , i, and j have the same meaning as 
defined above; and g and k are numbers from 0 to 1,000 
inclusive. 



0 
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The group rU of formula (5) is C x _ 22 alkyl, Cl . M 
alkoxy, or phenyl, of these, Cjri alkyl or Cl _ 6 alkoxy, 
particularly methyl, are preferred. Although g and k in 
formula (5) are a number from 0 to 1,000 inclusive, they 
are preferably 0 to 150, more preferably o to 50, and 
particularly preferably from 0 to 20. The sum of g and fc 
is preferably 2 to 1,000. The group R 16 D f formula (6) is 
preferably a group of C 2 _ 15 , more preferably, C3 H " 
and H are preferably alkylene. i is preferably from 

0 to 15 inclusive, and J is preferably 0. m 3 i s preferably 
hydrogen or alkali metal. A l is pre ferably C^^ linear or 
branched alkyl. 

(A-lc) Phosphoric diester-modified organo(poly )- 
siloxanes of formula (8): 

— SiO — 

R 19 -{0R 18 



R»-(OR") r _o / 

— SiO — 
I 

wherein *« is c 2 . 20 alkylene, R » is Cl _ 50 linear or 
branched alkylene which may be substituted by hydroxyl, m 
is a number from 0 to 200 inclusive, and M 4 is hydrogen, 
alkali metal, ammonium, mono-, di-, tri-, or tetra( Cl _ 4 - 
alkyl) ammonium, mono-, di-, tri-, or tetra(c 2 _ 4 - 
alkanol) ammonium, or a pyridinium salt. 
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The group R 18 of formula (8) is a C 2 _ 20 alkylene group 
as described above. Preferably , R 18 is butylene, 
pentamethy lene , hexamethylene, heptamethy lene , 
octamethy lene , nonamethy lene , decame thy lene , 
5 undecame thy lene, and dodecamethv lene . The group R 19 is a 
c i-so linear or branched alkylene group which may be 
substituted by hydroxy 1 as described above. Preferably, R 19 
is methylene, ethylene, propylene, butylene, 
pentamethylene , hexamethylene, and octamethy lene . Although 
10 m is a number from 0 to 200 inclusive, it is preferably 0 
to 20. M 4 is preferably alkali metal, and particularly, Na 
or K. 

These phosphoric diester-modif ied organo(poly)- 
siloxanes (A-lc) are not particularly limited as long as 
15 they contain the structural unit of formula (8) in their 

♦ 

molecules. The types of linkage of the structure are not 
particularly limited, either. For example, the structural 
unit (8) may be linked to a silicone chain in a linear 
manner, networking manner, ring-forming manner, or in a 
20 combination of these. Moreover, structural unit (8) and a 
silicone chain may be linked to each other at random or in 
blocks . 

Among the various types of linkage structures, the 
structure represented by formula (9) is particularly 
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R 20 

(oii 



,23 



): 



,21 



i 22< 



R 24 — (iiOg-Si 

A 25 



R 26 

<oJi)_~ R 27 
R 28 



: W -(0R 18 )_-o O 

>— OM 4 

R 19 -(OR") 



,33 



R 32 

sio)~ Si 

A 34 



m 



R 3S 



(0 



,29 

L 

R 31 



30 



(9) 



wherein E « p» and „4 have ^ ^ ^ ^ 
define, above; R » to *37 are ^ ^ ^ ^ ^ 
Phenyl, and wherein *>< an* »» My together „ e , 
oxygen atom; and o, p, r , and t „. „ ch , 



from o to 1,000, inclusive. 



The sum of o, p and and the 



•« of r. s and t are Doth preferaMy , (o ^ ^ ^ ^ 
o. P. 9. r, s and t is preferably 3 to 1.000. 

The phosphate-modified or g ,„o (p ol y , si loxanes ,A-1, may 
be prepared by the method described in Japanese Patent 
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Application Laid-open (kokai) No. 6-16684. They are 
however preferably prepared by one of the following 
processes 1 to 3: 
Process 1 

5 Among the aforementioned phosphoric-codified 

organo (poly) siloxanes (A-l) , the phosphate-modified 
organopolysiloxanes (2) of formula (A-la) can be prepared, 
for example , by first reacting phosphorus oxyhalide with 
alcohol-modified organo(poly) siloxane having at least one 

10 group of formula (4) bonded to a silicon atom in the 
molecular chain, and then hydro lyzing the bond between 
phosphorus and halogen. The thus-obtained organo (poly) - 
siloxanes (2) contain a group of formula (3) which is bound 
to a silicon atom in the molecular chain. 

15 This process will next be described in detail. In the 

♦ 

first step, phosphorus oxyhalide is reacted with the 
alcohol-modified organo (poly ) siloxane having at least one 
group of formula (4) bonded to a silicon atom in the 
molecular chain (hereinafter simply referred to as the 

20 alcohol-modified organo (poly) siloxane) in the presence or 
absence of a solvent. 

The alcohol-modified organo (poly) siloxanes which are 
used in the present invention may be of any type as long as 
they contain a group (4) which is linked to at least one 

25 silicon atom present in the molecular chain. The bonding 
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site is not particularly limited. Therefore, alcohol- 



organo(poly,siloxanes categorized as a side-chain 
type, tvo-terainal type, one-terminal type, T-structure 
type, etc. depending on the bonding site of a specific 
substituent ara all usable. Specific e Xam ples of the 
structures of the alcohol-edified organo(poly,siloxanes 
include those represented by the following formulae. 



CH3 CH 3 CH 3 

CH 3 -Si-0 (Bi-O) u -Si-C 3 H 6 OC 2 H 4 OH 

CHa CH 3 CH 3 

CH 3 CH 3 CH 3 
CH 3 -Si-0 (Si-O) U -Si-C U H 22 0H 

CH 3 CH 3 CH 3 

CH 3 CH 3 CH 3 

• CH 3-Si-O^i-O, u -Si-C 3 H 6 OC 9 H 18 OH 
CH 3 CH 3 CH 3 

CH3 CH 3 CH 3 
CH 3 -Si- 0 (Si-O) u -Si-C 3H6 OC 6 H 12 OH 
CHs CH 3 CH 3 

CH 3 CH 3 CH 3 
HOC 2 H 4 OC 3 H 6 - Si-O (Si-O, u -k-C 3 H 6 OC 2 H 4 OH 

^3 CH 3 CH, 
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CH 



I 



CH 3 CH 3 



HOC n H 22 - Si-O- (Si-0) u -Si-C 11 H 22 OH 



I 



CH, CH 



CH 



10 



CH3 CH3 CH3 



I I. I. 

HOC 9 H 18 OC 3 H 6 - Si-O- CSl-O) u -Sx-C 3 H 6 OC 9 H 18 OH 



CH, CH- 



CH- 



15 



CH, CH 



CH. 



I 



I 



H0C 6 H 12 0C 3 H 6 - Si-O- (Si-0) u -Si-C 3 H 6 0C 6 H 12 0H 

CH? CH-a 



20 



CH^ CH* 

I 

s 

I 



CH 3 CH 3 
I I 

CH 3 -Si-0- (Si-O) u - (Si-O) V -Si-CH 3 

CH 3 
C 3 H 6 OC 4 H 8 OH 



25 



CHo CH-o 

I I 

CH 3 - Si-O- (Si-O) u - 



CH 3 CH 3 



CH, CH, 

I I 
(Si-0) v -Si-CH 3 



CH- 



CnH 22 OH 



30 



35 



CH 



I 



CH 



I 



CH,- Si-O- (Si-O) ■ 

I I 
CH, CH, 



CH, CH, 
I.I 

(Si-0) v -Si-CH, 
I 

CH 3 

C^HgOCgH^gOH 



1 
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10 



5 



CH 3 CH 3 CH, CH 

I I I | 

CH 3 - Si-O- (Si-O) u - (Si-O) V -Si-CH. 



I I 
CH 3 CH 3 



I 

CH 3 



C 3 H 6 OC £ H 12 OH 



wherein u and v are each a number from o to 1,000 inclusive 
Each of u and v is preferably 0 to 1.000, suitably 1 to 500 

The above-described alcohol-modif ied organo (poly) - 
siloxanes may be prepared by known methods or they may be 
commercially purchased and used as they are. Examples of 
the commercially available products include X-22-170, X-22- 

170A, X-22-170B, X-22-170D, X-22-160AS, KF6001, KF6002, 
KF6003, X-22-176B, X-22-176D, X-22-4015, KF6005, KF6007, 
KF6015, KF353A, KF354A, KF355A (products of Shin'etsu 
Kagaku),-TSL-9105, TSF4705, TSF4751, XF42-220, XF42-811, 
XF4-831 (products of Toshiba Silicone) , and PS197 and ' 
PX101 (products of Chisso). 

Examples of the phosphorus oxyhalide which is to be 
reacted with the above-described alcohol-. 




organo (poly) siloxanes include phosphorus oxychloride and 
Phosphorus oxybromide, with phosphorus oxychloride being 
particularly preferred. 

The conditions of the reaction between the alcohol- 
modified organo (poly) siloxane and the phosphorus oxyhalide 
are not particularly limited. For example, they may be 
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independently dissolved in suitable solvents, and then may 
be mixed to cause a reaction. 

Examples of the solvent for dissolving the alcohol- 
modified organo(poly)siloxane include tetrahydrof uran , 
5 methylene chloride, toluene, and diethyl ether. The amount 
of the solvent is not more than 10 times and preferably not 
more than 3 times the weight of the alcohol-modified 
organo(poly)siloxane. Examples of the solvent for 
dissolving the phosphorus oxyhalide include 
10 tetrahydrof uran, methylene chloride, toluene, and diethyl 
ether. The amount of the solvent is not more than 20 times 
and preferably not more than 10 times the weight of the 
phosphorus oxyhalide. 

The ratio of the amount of alcohol-modified 
15 organo(poly)siloxane to that of phosphorus oxyhalide is not 
particularly limited. Preferably, the alcohol-modified 
organo(poly)siloxane and the phosphorus oxyhalide are mixed 
at a ratio of phosphorus oxyhalide : alcohol -modified 
organo (poly) siloxane being 0.5:1 to 2:1, more preferably 
20 0.9:1 to 1.5:1, on an equivalent basis. 

The method of mixing the alcohol-modified 
organo (poly) siloxane and the phosphorus oxyhalide is not 
particularly limited. For example, a solution of alcohol- 
modified organo (poly) siloxane may be added dropwise to a 
25 solution of phosphorus oxyhalide with stirring if desired. 



10 



15 
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The manner of addition is not particularly limited 
For example, the total amount tty be poured at a time, or 
may be divided and added portionwise. Alternatively, the 
alcohol-modified organo (poly) siloxane may be added 
dropwise. During addition, the temperature of the reaction 
system is preferably maintained at -so to io*c and more 
preferably at -30 to 0<>c. After completion of the 
reaction, the reaction is cured for i to 5 hours within the 
above temperature ranges, m order to neutralize the by- 
product hydrochloric acid, tertiary amines such as 
triethylamine, tributyiamine, pyridine, or N- 
methylmorpholine may be added. 

Next, in order to hydrolyze the phosphorus - halogen 
bonds in the reaction product produced in 
the preceding step, an alkaline solution is applied in a 
manner as described above. 

Examples of the alkaline solution include aqueous 
solutions of NaOH, KOH, ammonia, mono-, di-, tri-, or 
tetra( Cl _ 4 -alkyl) amine , mono . # d ^ ^ ^ 

tetra(C 2 . 4 -alkanol) amine , with NaQH and ^ 
being particularly preferred. The concentration of the 
alkaline solution is not particularly limited, it is 
suitably controlled depending on the concentrations of the 
alcohol-modified organo (poly) siloxane and phosphorus 
oxyhalide. The temperature of the reaction system is 
preferably set and maintained within the ranges as 
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described above. The reaction time is preferably from 1 to 
15 hours. 

When the reaction is completed/ the phosphate-modified 
organo(poly)siloxane (2) produced is separated from the 
reaction system. If necessary , the separated phosphate- 
modified organo(poly)siloxane may be subjected to further 
purification processes, which are not particularly limited. 
For example, the following three methods may be used. 1) 
Water , a nonhydrophilic solvent such as butanol and 
toluene, and a demulsifier such as ethanol and 2-propanol 
are added to the reaction solution, and the resulting 
mixture is stirred. Subsequently, the mixture is allowed 
to stand for phase separation, after which the aqueous 
phase containing excess phosphate and by-produced inorganic 
or organic salts are removed. 2) The solvent is removed 
from the reaction solution, and the residue is washed with 
water to remove excess phosphate, etc. Alternatively, the 

* * 

residue is dissolved in a solvent such as ethanol', 
propanol, or toluene, and excess phosphate and the like 
materials which settle are removed by filtration. 3) If 
the produced phosphate-modified organo(poly) siloxane is . 
insoluble in an organic solvent, a hydrophilic solvent such 
as ethanol and acetone is added to the aqueous phase 
collected to precipitate the target compound. 
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Process 2 



i 

The monoalkylphosphate-modified organopolysiloxanes 
(5) of formula (A-lb) can be prepared, for example, by 
first reacting phosphorus oxyhalide with alcohol-modified 
orga„o(poly)siloxane having at least one group of formula 
(7) bonded to a silicon atom in the molecular chain: 



HO- (R 15 0) i-RlC- (QR17) 



j" (7) 



wherein r", R ", r", i§ and . have ^ ^ ^ ^ ^ 

defined hereinbefore, subsequently reacting with an alcohol 
represented by A^-OH wherein A 1 has the same meaning as 
defined hereinbefore, and then hydrolyzing the bond between 

phosphorus and halogen. The thus-ow-a-!^ 

* me tnus obtained organo (poly) - 

siloxanes (5) contain a group of formula (6) : 

0 

3 I 

M^O-P-0- (Rl5 0 , ^rIS. (OR l 7) ^ (6) 
OA 1 

wherein R ", R „ ^ ^ ^ ^ ^ ^ ^ 

as defined hereinbefore, which group i s bound to , slUcon 
atom in the molecular chain. 

The reaction between the alcohol-modified 
organo (poly) siloxane and phosphorus oxyhalide is carried 
out in a manner similar to that described for the 

preparation of phosphate-modified organo (poly, siloxanes ( 2 , 
described in Process l. 
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The reaction product thus obtained is reacted with an 
alcohol represented by A x -OH wherein A 1 has the same meaning 
as defined above. 

Examples of the alcohol represented by A 1 -OH include 
5 methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2- 
butanol, tert-butanol , 1-pentanol, 1-hexanol, 1-heptanol, 
l-octanol # 1-nonanol, 1-decanol, 1-undecanol, 1-dodecanol, 
1-tetradecanol , 1-hexadecanol , 1-octadecanol, 2- 
ethylhexanol r 2-hexyldecanol, 2-heptylundecanol, 1- 
10 oleylalcohol, tetradecaf luorohexylethyl alcohol, and 
heptadecaf luoroocty lethyl alcohol ♦ 

The manner of addition of .A 1 -OH is. not particularly 
limited. For example, the total amount may be added at 
once, or it may be divided and added portionwise. 
15 Alternatively, the alcohol-modified organo(poly) siloxane 

may be added dropwise. During addition, the temperature of 
the reaction system is preferably maintained at -50 to 10 °C 
and more preferably at -30 to 0°C. After completion of the 
reaction, the reaction is cured for 1 to 5 hours within the 
20 above tempera ture ranges. 

It is preferred that the alcohol of A 1 -OH be used in 
an amount of from 0.8 to 1.2 equivalents with respect to 
the phosphorus oxyhalide. 

In order to hydrolyze the phosphorus - halogen bonds 
25 remaining in the reaction product produced in the preceding 
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step, a method similar to that described in Process 1 aay 
be used* 



The phosphoric diester-modified organofpolyjsiloxane* 
of formula (i - lc) can also ^ prepared in aeoordance uith 

Process 1. it is however preferred that the reaction ratio 
of alcohol-modified organo (poly, siloxane to phosphorus 
oxyhalide be roughly 2:1 on a molar basis, and the reaction 



carry 



10 in detail, alcohol-modified organo (poly, siloxane is reacted 
with phosphorus oxyhalide in the presence of a tertiary 
amine such as triethylamine , tributylamine, pyridine, or „- 
methylmorpholine in amounts of i to 3 times the total 
weight of the starting materials in a solvent capable of 
IE dissolving both of the starting materials such as 

tetraoydrofuran, methylene chloride, or toluene in amounts 
of 0 to 20 times the total weight of the starting materials 
at a temperature ranging from o to 30-c for l to 30 hours 
Preferably, the reaction is initially carried out at a 
'0 temperature of from -20 to -30«c for l to 5 hours to 

produce a monoester, after which the reaction temperature 
« shifted to the temperature range of from 0 to 15-c to 
continue the reaction for 1 to 30 hours more to produce a 
diester. subsequently, an aqueous alkaline solution in an 
5 amount of 3 to 5 times the e^ivalents o, the phosphorus 
oxyhalide used for the reaction is added to the reaction 
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and the P-X bonds generated are hydrolyzed at -30 to 0°C 
for 2 to 12 hours. 

The reaction ratio between the starting materials, 
i.e., the ratio of alcohol-modified organo (poly) siloxane to 
5 phosphorus oxyhalide is not particularly limited, and it is 
suitably determined in accordance with the degree of 
modification of the target compound, modified 
organo (poly) siloxane. For example, given that the number 
of the hydroxyl groups contained in the starting alcohol- 

10 modified organo (poly) siloxane is J, and all the hydroxyl 
groups in the number of J are desired to be modified, the 
amount of the phosphorus oxyhalide is from 0.2 to 0.8 X J, 
preferably from 0.3 to 0.6 X J, per mole of the alcohol- 
modified organo (poly) siloxane. 

15 Among the acidic group-modified organopolysiloxanes 

described above, examples of the organopolysiloxanes 
modified with a carboxylic group or a carboxylate- 
containing group (A-2) include carboxylic acid-modified 
organopolysiloxanes having a structural unit in their 

20 molecules represented by the following formula (10) : 



-O-Si-^O^-R 2 - 



(0R 3 ) b -C00H 



(10) 



wherein R 1 , R 2 , R 3 , a, and b have the same meanings as 



25 



defined above r and their salts. 
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Preferable e«api M of «» rtooalyxlo a^.,,^^ 
or 0 a„op olysiloxanes (A . 2) ln=lude ^ representea ^ ^ 
following formula (li) ; 



R 



R 5 

5 



if 



— o-f-ii 



R 7 

■ii. 



■O-Wi— R« 
R 6 



(11) 



wherein the R«' S are the same or differ * 

™«e or airrerent from each other 

and each represent a C, 22 alkyl c „, al „ 

1 22 y ' c i-22 °r alkoxy group, or a 
phenyl group, and R S ' S «7 

s, r s , and R 7 are the same as or 

different from each other »+• 

a ocner, at least one group of which is 

represented by the following formula (i 2 ) , 



_/b10 



(R i0 0) £ -R9- (0 R8 )e . COOM l 



(12) 



Wherein R a and r1 o are . ^ ^ ^ ^ ^ 

linear or branched alXylene ^roup „nicn „ tave . hym 

group, m 1 is hydrogen. alk»n 

* gen, aiKalx metal, ammonium, mono-, di- 

tri-, or tetra^-alkyl) ammonium, mono-, di-, tri-, or ' 

tetra(c 2 . 4 -alkanol) ammonium, or nvridirH,™. 

, or pyriamium, e xs a number 

from o to 200 inclusive, and f is o or l- an* *h 

u or and the remaining 

groups are C, alkvl c a i t 

!. 22 aixyi, Cl _ 22 alkoxy, phenyl, or a group of 

formula (13) : 
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- (R 10 0) f -R 9 - (OR 8 ) e -OH ( 13 ) 



wherein R 8 , R 9 , R 10 , e, and f have the same meanings as 
defined above; and c and d are numbers from 0 to 1,000 

inclusive. The sum of c and d is preferably 2 to 1,000. 
5 Preferable examples of the R 1 to R 7 , a, b, c, d, e, f , 

and M 1 are the same as described hereinbefore. 

The carboxylic acid-modified organo(poly)siloxanes (A- 
2) which are used in the present invention can be prepared 
in accordance with a method described, for example, in 
10 Silicone Handbook (Kunio IT0H, published by Nikkan Kogyo 
Shinbun, pp. 166-167 (1990)). 

Among the above-described acidic group-modified 
organopolysiloxanes, examples of the organopolysiloxanes 
modified with a sulfuric group or a sulf ate-containing 

« 

15 group (A-3) include sulfuric acid-modified 

organopolysiloxanes having a structural unit in their 

molecules represented by the following formula (14) : 

-O-Si- (R x 0) a -R 2 - (OR 3 ) b -0S0 3 H (14 ) 

20 | 

wherein R 1 , R 2 * R 3 # a > and b have the same meanings as 

defined above, and their salts. 

Preferable examples of the sulfuric acid-modified 

organopolysiloxanes (A-3) include those represented by the 

25 following formula (15) : 
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R s 
R 5 -Ji- 



R' 



R 7 
R 4 



1r« 

ii. 



(15) 



wherein the R<<s are the sa»e or afferent fro* each other 
and each represent a Cl .„ alky!, alkoxy group, or a 

phenyl group, and R 5 's, r 6 ' S and «. 

i s>, ana k are the same as or 

from each other, at i pact 

' at J-east one group of which is 

represented by the following formula (16) : 




-/•r.10 



(R 10 0) f -R9- (OR*) -OSCK 1 



(16) 



wherein * ana R™ are a C 2 . J0 alkylene group, r» is a c, „ 
linear or branched alkylene group which M y have a hydroxy! 
group, „. ls hydrogen, alkali -etal, asnoniu-, -one-, di-, 
tri-, or tetratc^-alkyljamonia,, mono-, di-, tri-, or ' 
tetrafCj^-alkanoDaemonim, or pyridiniu,, e is a number 
fro. 0 to 20 0 inclusive, and t is 0 or 1; and the renaming 
groups are Cl . 22 alkyl, Cl . 2J alkoxy, phenyl, or a group of 
formula (17) : 



- (R 10 0) f - R 9- (0 R 8) - 



OH 



(17) 
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wherein R 8 / R 9 , R 10 , e, and f have the same meanings as 
defined above; and c and d are numbers from 0 to 1,000 
inclusive. The sum of c and d is preferably 2 to 1,000. 

Preferable examples of the R 1 to R 7 , a, b, c, d, e, f , 

* 

5 and M 1 are the same as described hereinbefore. 

The above-described sulfuric acid-modified 
organo (poly) si loxanes (A-3) can be prepared, for example, 
by the following process. 

In short, when an alcohol-modified organo (poly) - 
10 siloxane having at least one group represented by formula 

(16) bonded to a silicon atom in the molecular chain is 
reacted with a sulfation agent, a sulfate-modif ied 

* 

organo (poly) siloxane having at least one group of formula . 

(17) bound to a silicon atom in the molecular chain is 



15 

This process will next be described in detail. 
Firstly, a sulfation agent is reacted with alcohol-modified 
organo (poly) siloxane having at least one group of formula 
(16) bonded to a silicon atom in the molecular chain 
20 (hereinafter simply referred to as the alcohol-modified 
organo (poly) siloxane) in the presence or absence of a 
solvent. 

The alcohol-modified organo (poly) siloxanes which are 
used in the present invention may be of any type as long as 
25 they contain a group (16) which is linked to at least one 
silicon atom present in the molecular chain. The bonding 



10 



15 



20 



25 
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site is not particularly lifted. Therefore, alcohol- 
modified organo (poly, siloxanes categorized as a side-chain 
type, two-terminal type, one-terminal type, T-structure 
type, etc. depending on the bonding site of a specific 
substituant are all „ sab ie. Specific examples of the 
structures of the alcohol-modified organo (pcly, siloxanes 
include these listed in the above-described Process 1. 

Examples of the sulfation agents which are reacted 
with the alcohol-aodified organo(poly,siloxanes include a 
compound selected from the group consisting of 
chlorosulfonic acid, sulfurous acid, sulfamic acid, and 
adducts of these acids and a Lewis base. Of these, 
chlorosulfonic acid is particularly preferred in view that 
the reaction proceeds under Mild conditions. 

The conditions of reaction between the alcohol- 
modified organo ( poly,siloxane and the sulfation agent are 
not particularly lifted. For example, they *ay be 
independently dissolved in suitable solvents, and then nay 
be mixed to cause a reaction. 

Examples of the solvent for dissolving the alcohol- 
modified organo (poly) siloxane include tetrahydrofuran 
methylene chloride, toluene, and diethyl ether. The amount 
=f the solvent is not more than 10 times and preferably not 
more than 3 times the weight of the alcohol-modified 
organo(poly)siloxane. Examples of the solvent for 
dissolving the sulfation agent include tetrahydrofuran. 
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methylene chloride, toluene , and diethyl ether. The amount 
of the solvent is not more than 20 times and preferably not 
more than 10 times the weight of the sulfation agent. 
The ratio of the amount of alcohol-modified 
5 organo(poly) siloxane to that of the sulfation agent is not 
particularly limited. Preferably , the alcohol-modified 
organo (poly) siloxane and the sulfation agent are mixed at a 
ratio of sulfation agent : alcohol-modified 
organo (poly) siloxane being 0.5:1 to 2:1, more preferably 

10 0.9:1 to 1.5:1, on an equivalent basis. 

The method of mixing the alcohol-modified 
organo (poly) siloxane and the sulfation agent is not 
particularly limited. For example, a solution of a 
sulfation agent may be added dropwise to a solution of 

15 alcoholmodif ied organo (poly) siloxane with stirring if 
necessary. 

The manner of addition is not particularly limited. 
For example, the total amount may be added at once, or it 
may be divided and added portionwise. Alternatively, the 

20 sulfation agent may be added dropwise. During the 
addition, the temperature of the reaction system is 
preferably maintained at -50 to 20 °C and more preferably 
at -30 to 10 °C. After completion of the reaction, the 
reaction is cured for 1 to 5 hours within the above 

25 temperature ranges. Since the siloxane bonds are easily 

cleaved when the reaction system is acidic, it is preferred 
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that a basic compound such as an alkali metal hydroxide, 
alkali metal carbonate, and an amine, preferably a tertiary 
amine such as triethylamine, tr ibutylamine , Pyr i dine/ or N . 
methylmorpholine may be added. 

5 If sulfate-modified organo(poly)siloxanes of formula 

(15) in which * is ammonium, alkylamine or alkanolamine 
are prepared, the reaction may be terminated after 
completion of the above step. However, if those in which 
M is an alkali metal are prepared, an alkaline solution is 
10 added to the reaction product obtained in the above step in 
a similar manner as described above to cause a reaction. 

Examples of the alkaline solution include aqueous 
solutions of NaOH, KOH, ammonia, mono-, di-, tri-, or 
tetrafC^-aikyi^ine, pyridine, and 
15 di-, tri-, or tetrafc^-alkanoDamine. and 

alcoholates such as sodium methylate, sodium ethylate, 

potassium ethylate, and potassium -. 

, «na potassium methylate. Particularly 

aqueous solutions of NaoH and KOH, sodium methylate, and 
potassium methylate ere particularly preferred. The 

20 concentration of the alkaline solution is not particularly 
Umited, end it is suitably controlled depending on the 
concentrations of the alcohol-modified or g ano ( poly,siloxane 
and the sulfation agent. The temperature of the reaction 
system is preferably set and maintained within the 

25 as described above. 
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When the reaction is completed, the sulfate-modif ied 
organo(poly)siloxane (A-3) produced is separated from the 
reaction system. If necessary , the separated 
organo(poly) siloxane containing a sulfuric ester may be 
5 subjected to further purification processes, which are not 
particularly limited. For example, the following two 
methods may be used. 1) The solvent is distilled off from 
the reaction solution, and the residue is dissolved in a 
non-polar solvent such as chloroform, after which the by- 
10 product inorganic salt is removed by filtration. 2) The 
solvent is removed from the reaction solution, and a 
solvent such as hexane is added to the residue. The 
precipitate is collected by filtration, and unreacted and 



15 



excess alcohol-modified organo (poly) siloxanes are removed. 

The acidic group-modified organo (poly) siloxanes of 
component (A) or their salts are used singly or in 
combinations of two or more. They are preferably 



into the present hair cosmetic compositions 



in 



amounts from 0.1 to 20% by weight (hereinafter referred to 
20 simply as %), based on the total weight of the composition. 
When they are incorporated in amounts of 0.5 to 10%, 
particularly 0.5 to 5%, stable compositions can be 
obtained, and excellent smoothness can be imparted to the 
hair after drying. If the hair cosmetic compositions of 
25 the present invention are shampoos, it is preferred that 
the amount of the acidic group-modified organo (poly) - 
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siloxanes to be incorporated therein be fro. o.l to 10% 
particularly fro, ... to 5S , ^ „„ ^ ^ ^ 

the composition, in order to ma*im i2a tte eooothn .„ of 
hair after drying and the stability of the resulting 
5 shampoo compositions. 

The water-soluble cationic pollers of component ,., 
according to the present invention are preferably those 

which contain a polymer chain i irikei t0 ,„ „. 

cu to an ammo group or 

an ammonium group, or those which contain 
> "imethyldiallviammeniu* halide as a structural unit 

specific examples of the water-soluble cationic polymers 

include cationic celluloses can™.- 

nuioses, cationic starches, cationic 

9uar gums, homopolymers of dlallyi guaternary ammonium 
salts, diallyl guatemary ammonium salt/acrylic amide 
copolymers, and guaternary polyvinyl pyrrolidones . 

Preferable examples of the cationic celluloses include 
the compounds of formula (18) : 




(18) 



wherein D 



R 38 's each 



represents a residue of an anhydroglucose unit, 
— a number from 50 to 20,000 inclusive, and toe 
represent the substituent of formula (19) : 
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A 41 




r«__A^r« x i© 

A" 

wherein R 39 and R 40 each independently represent C 2 _ 3 
alkylene, b 1 is a number from 0 to 10 inclusive, c 1 is a 
number from 0 to 3 inclusive, d 1 is a number from 0 to 10 
inclusive, R 41 is alkylene or C 1-3 hydroxyalkylene, R 42 , 

5 R 43 , and R 44 are the same or different from each other and, 
present alkyl, aryl (phenyl), or aralkyl which have carbon 
atoms of 10 or . less and which may form a heterocyclic ring 
with the nitrogen atom of the formula, and X 1 represents an 
anion such as chloride, bromide, iodide, a sulfuric ion, a 
10 sulfonic ion, a methylsulfuric ion, a phosphoric ion, a 

■ 

nitric ion, etc. 

The cationic substitution degree of these cationic 
cellulose derivatives, or the average number of c 1 per unit 
of anhydroglucose is preferably 0.01 to 1, and more 

15 preferably 0.02 to 0.5. The sum of b 1 and d 1 is from 1 to 3 
on average. Cationic substitution degrees of less than 
0.01 are just insufficient. Whereas, although the cationic 
substitution degree may be higher than 1, degrees less than 
or equal to l are particularly preferred in view of the 

20 yield of the reaction. The preferable number average 

molecular weight of the cationic celluloses is in the range 
from 100,000 to 3,000,000. 
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Preferable cationic starches are those represented by 
the following formula (20) : 



46 



E (O— R 45 — A©R<7 . X 2 0) 



(20) 



wherein £ represents a starch residue, R « represents ^ 
alkylene or Cl _ 10 hydroxyalkylene , R«, r<7, and R 48 are the 
same or different from each ether and represent alkyl, aryl 
(Phenyl) , or aralkyl which have carbon atoms of 10 or less 
and which may form a heterocyclic ring with the nitrogen 
atom of the formula, and X* represents an anion such as a 
chloride, bromide, iodide, a sulfuric ion, a sulfonic ion, 
a methylsulfuric ion, a phosphoric ion, a nitric ion, etc., 
and e 1 denotes a positive number. 

The cationic substitution degree of these cationic 
starches, or the number of cationic groups introduced per 
unit of anhydrous glucose, is preferably from 0.01 to 1 and 
more preferably from 0.02 to 0.5. Cationic substitution 
degrees of less than 0.01 are just insufficient. Whereas, 
although the cationic substitution degree may be greater ' 
than 1, degrees less than or equal to 1 are particularly 
preferred in view of the yield of the reaction. 
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Preferable cationic guar gums are those represented by 
the following formula (21) : 



R 50 

G— (OR 49 — lfe-R 51 • X 3 ©) #l (21) 



f 

52 



wherein G represents a guar gum residue, R 49 represents 
c i-io alkylene or C x _ 10 hydroxyalkylene, R 50 , R 51 , and R 52 
5 the same or different from each other and represent alkyl, 
aryl (phenyl) , or aralkyl which have carbon atoms of 10 or 
less and which may form a heterocyclic ring with the 
nitrogen atom of the formula, and X 3 represents an anion 
such as chloride, bromide, iodide, a sulfuric ion, a 

10 sulfonic ion, a methylsulfuric ion, a phosphoric ion, a 
nitric ion, etc., and f 1 denotes a positive number. 

The cationic substitution degree of these cationic 
guar gums is preferably from 0.01 to 1, per saccharide 
unit. Especially, those in which 0.02 to 0.5 cationic 

15 groups are introduced into the saccharide unit are 

preferred. Such cationic polymers are described, for 
example, in Japanese Patent Publication (kokoku) No. 58- 
35640, Japanese Patent Publication (kokoku) No. 60-46158, 
and Japanese Patent Application Laid-open (kokai) No. 58- 

20 53996. They are commercially available under the trademark 
"JAGUAR" (Cellanese Schtein Hall Co.), 
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Preferable examples of the cationic diallyl quaternary 
ammonium salt/acrylic amide copolymers include those 
represented by the following formulae (22) or (23): 



R 



ss/| 



CH a 



-CH 2 — CH- 



h 1 



(22) 



41 



,S5 _S6 



I I 

•CH2— C c_CH 2 



R 



x 4 e 



CH 2 — CH 



(23) 
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wherein R 53 and R 54 are the same or different from each 
other and represent hydrogen , alkyl (C 1-18 ) , phenyl, aryl 
(tolyl, xylyl), hydroxy C^g-alkyl, amide C 1 _ lg -alkyl, cyano 
C lg -alkyl, alkoxy C^g-alkyl, or carboalkoxy C^g-alkyl, 
5 R 55 , R 56 , R 57 , and R 58 are the same or different from each 
other and each represents hydrogen, lower alkyl (C^) , or 
phenyl, and X 4 represents an anion such as a chloride, 
bromide, iodide, a sulfuric ion, a sulfonic ion, a 
methylsulfuric ion, a nitric ion, etc., g 1 represents a 
10 number from 1 to 50 inclusive, h 1 represents a number from 
0 to 50 inclusive, and i 1 represents a number from 150 to 

8,000 inclusive. 

The number average molecular weight of these diallyl 
quaternary ammonium salt/ acrylic amide copolymers and 
15 diallyl quaternary ammonium salt homopolymers is preferably 
from about 30,000 to 2,000,000 and particularly preferably 
from 100,000 to 1,000,000. 

Preferable examples of the quaternarized polyvinyl 
pyrrolidones include those represented by the following 
20 formula (24): 



,59 



R : 

(CH— CH 2 )rT— (CH 2 — i), . 
i 3 l k 



H 2 C^ ^0=0 
h[c <L: 



0 //S Y 



<p60 
®/ 61 

— (CH 2 )— N — R 

1 V 2 



(24) 



5 



0 
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wherein represents hydrogen or c M alkyl, R 60 , R «i, and 
R 62 are the same or different from each other and each 
represents hydrogen, alkyl , hydroxy ^ 

c l-l 8 -alfcyl. cyano C^^-alkyl, alkoxy Cj ^-alkyl. or 
carboalkoxy C^g-alkyl. Y l repre sents oxygen or a group NH 
xn an amide bond, X* represents an anion such as chloride, 
bromide, iodide, a sulfuric ion, a sulfonic ion, an alky/ 
sulfuric ion having l to 4 carbon atoms, phosphoric ion, 
and nitric ion, etc., H represents a number from l to 10 
inclusive, and and k* are numbers making the sum, + 
k 1 , from 20 to 8,000. 

The number average molecular weight of these 
quaternarized polyvinylpyrrolidones is preferably from 
10,000 to 2,000,000 and particularly preferably from 50,000 

to 1,500,000. 

These water-soluble cationic polymers of component (B) 
can be used singly or in combinations of two or more. When 
they are incorporated in an amount from 0.01 to 5% by 
weight, preferably from 0.1 to 3%, more preferably from 
0.3 to 1.5% by weight, based on the total weight of the 
hair cosmetic compositions of the present invention, 
excellent conditioning effects can be obtained. The ratio 
by weight of the component (A) to component (B) , i.e., 
[(A) /(B)] is preferably from looo/i to 5/1 and more 
preferably from 100/1 to 10/1 from the viewpoint of good 
conditioning effects. 
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The hair cosmetic compositions of the present 
invention may further contain, in addition to the above- 
described essential components, other optional components 
which are ordinarily used in the manufacture of cosmetics, 
5 medicines, and foods. Such optional components include 
surfactants such as cationic surfactants, anionic 
surfactants, amphoteric surfactants, and nonionic 
surfactants; higher alcohols having linear or branched 
alkyl or alkenyl; hydrocarbons such as liquid paraffin and 

10 Vaseline; lanolin derivatives such as liquid lanolin and 
lanolin fatty acids; phospholipids such as lecithin; 
sterols such as cholesterol and their derivatives; collagen 
decomposing peptide derivatives; perf luoropolyethers; oils 
and fats such as higher alcohol higher fatty acid esters, 

15 higher fatty acids, long-chain amide amines having alkyl or 
alkenyl groups; animal or vegetable oils and fats such as 
mink oil and olive oil; pharmaceutical agents such as anti- 
dandruffs typified by zinc pyrrithione (Zpt) , germicides, 
and vitamins; preservatives such as parabene; humectants 

20 such as propylene glycol, glycerol, diethylene glycol 

monoethyl ether, sorbitol, pantenol, and glycinebetaine; 
coloring agents such as dyes and pigments; conditioning 
agents such as perfluoro polyethers; pearl-hue imparting 
agents such as glycol esters; chitosan derivatives such as 

25 hydroxypropyl chitosan; blended perfumes of various kinds; 
and other ingredients described in « ENCYCLOPEDIA OF SHAMPOO 



10 



15 



20 



25 
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INGREDIENTS w W= eUe Press. 1985) or CosMticol<)gy „ 

(VaKujinippou cc, »„ as long as ttey . do ^ inpede ^ 
effects of the present invention. 

The hair cosmetic compositions of the present 

invention can be r>r-^r>»«i-orf k« t. 

prepared by known methods by blending the 

above components. Preferably, the hair cosmetic 
compositions of the invention are hair detergent 
compositions such as shampoos, and hair treatment 
compositions including hair rinses and hair conditioners 

When shampoos are manufactured, surfactants 
(especially, anionic surfactants, nonionic surfactants or 
amphoteric surfactants, are incorporated preferably in 

of the composition, in addition to the aforementioned 
essential components (A) and (B) . Moreover, the hair 
cosmetic compositions of the present invention are 
preferably agueous shampoo compositions or agueous hair 
treatment compositions containing water as well as the 

essential components (A) and (B) . Wat er i s 

\"j water is incorporated in 

an amount of 20 to 95* t,«„j 

to 95%, based on the total weight of the 

composition. 

The hair care compositions of the present invention 
typically have a p„ of 4 t0 10 , pre£erably 

The hair cosmetic expositions of the present 
invention have excellent stabilitv 

and "Ting rinsing, the 
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components (A) and (B) cohere to each other and remain on 
the hair fibers thereby exhibiting excellent conditioning 
effects. Therefore they are suitable as hair shampoos, 
hair rinses , hair conditioners , hair treatments, and 
5 similar products. 

The present invention also provides a method for 
washing or conditioning hair. The present method involves 
applying a hair care composition according to the present 
invention to hair, preferably wet hair, for a time to 

10 effect the desired washing or conditioning and then rinsing 
the hair with water. 

Other features of the invention will become apparent 
in the course of the following descriptions of exemplary 
embodiments which are given for illustration of the 

15 invention and are not intended to be limiting thereof. 



EXAMPLES 

Preparation Example 1 : 

A solution of phosphorus oxychloride (15.2 g) in 
tetrahydrofuran (15 g) was cooled to -30°C. To this 
20 solution, a solution of two-terminal alcohol-modified 

dime thy Ipolysiloxane (50 g) (trademark: X-22-160AS, alcohol 
equivalent « 112, product of Shin'etsu Kagaku) represented 
by the following formula: 
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CH 3 CH 3 

HO (CH 2 ) 2 0 (CH 2 , 3 - ( si-O, Ji- (C H 2 , 3 0- (CH 2 ) 2 OH 

CH 3 CH 3 

and triethylamine (io g, in tetrahydrofuran (40 g) was 
added dropwise over 40 minutes to cause a reaction. 
Thereafter, the reaction system was maintained at a 
temperature not higher than -20-c, and the reaction was 
allowed to cure for 4 hours. Subsequently, a solution of 
NaOH (20.7 g) in ion exchanged water (40 g, was added to 
the resulting cured solution over 40 minutes. The mixture 
was stirred at o*c for 12 hours to complete the reaction 
The solvent was distilled off, and ion exchanged water (300 
g> was added to the residue. The insoluble matter was 

removed by filtration. The f,'it M+ 

me filtrate was combined with 

ethanol (100 ml) . The solid matter generate 

cx generated was removed 

by filtration, to obtain n-> „ ~* 

, to ootam 52 g of a phosphate-modified 

dimethylpolysiloxane (Compound 1). 

This compound was subjected to NMR and IR (KBr pellet 
-thod) analyses. The results of the NMR analysis are as 
follows: 

31 P-NMR (CHCI3): 
£(ppm) 8.2 

0 
II 

-0-P-0-(CH 2 ) 2 - 0 - 
I 

0- 



% 



* 
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1H - NMR (D 2 0) : 

S (ppm) 0.1 (broad s, 6.6 H, Si-CH 3 ) 

0.52 (m, 4H, -0-Si-CT 2 -CH 2 -) 
1.55 (m # 4H, -0-Si-CH 2 -CH 2 -CH 2 -0-) 
; 3.6 (m, 8H, -£H 2 -0-Cfi 2 -) 

3.8 (m, 4H, -CT 2 -0-P-) 



From the above data, the phosphate-modified 
dimethylpolysiloxane (Compound 1) is found to have the 
following structure. 

10 0 CH 3 CH 3 O 

II I I [ 

NaO-P-O ( CH 2 ) 2 0 ( CH 2 ) 3 - ( Si-O) 10 Sl- ( CH 2 ) 3 P ( CH 2 ) 2 0- P-ONa 

ONa CH 3 CH 3 ONa 

15 (Compound 1) 



Preparation Examples 2 to 16 : 

The procedure of Preparation Example 1 was repeated to 
obtain the following compounds (Compounds 2 to 16) . 

0 CH 3 CHj o 

^ , a o-P_o/^/^/\/^/^^ < S i-o) 20 -ii/vwvv\ Q J P -. m 

m CH 3 CH 3 ONa 

(Compound 2) 

CH3 CH 3 CH 3 CH 3 

CH 3 — Si— 0— (Si— W3-4 —(Si— 0)2-3 -S i-CH 3 
C»3 CH 3 / CH 3 

(Compound 3) 




NaO-P-0 
I 

ONa 
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CH 3 - 



CH 3 
Si— 0 



I 

CH 3 



CH 3 

(Si-0) 40 - 



CH 3 

Si-C« 3 
I 

CH 3 



0 
I 

•P-ONa 
I 

ONa 



( Compound 4 ) 



CH 3 -Si-0 
/ 

CH 3 



? H 3 CH 3 



CH 3 



I 

CH 3 



CH 3 
I 

Si-CH 3 
CH 3 



0 

0-P-ONa 
ONa 



(Compound 5) 



f«3 CH 3 0 

I I VN 0-P-ONa (Compound 6) 

CH 3 Clh I 
3 ONa 




3 H a 0(CH 2 CH 2 0) 8 . lf 



0 
II 

P-ONa 
I 

0CH 3 



(Compound 7) 
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CH 3 CH 3 0 

CH 3 -Si-0— Si^VVVVVNoJp 

I I I 

CH 3 CH 3 C 2 H 5 0 



-ONa 



(Compound 8) 



CH 3 - 



CH 3 

Si— 0 
I 

CH 3 



r ch 3 

Si-0 
I 

CH 3 . 



30-40 



' CH 3 
I 

-Si-0 

I 

C 3 H 6 

0 
I 

(C 2 H 4 0) 9 . 10 - 



I 

P-0C 2 H 5 
ONa 



CH 3 

Si-CH 3 
I 

CH 3 



(Compound 9) 



1-2 



CH 3 - 



CH 3 

Si- 
I 

C 3 H 6 
0 



0 

6 



CH 3 

Si-0 
I 

CH 3 



50-70 



(C 2 H 4 O) 5 . r P-0C 2 H 5 

ONa 



CH 3 
I 

-Si-CH 3 

C3H6 

0 0 

1 D 

(C 2 H 4 0) 5 . r P-0C 2 H 5 

ONa 



(Compound 10) 



CH 3 CH 3 0 
(H3C-S iO -S i /^N^V^v/S.x^X o) 2 poda 

CH 3 CH 3 

» 

(Compound 11) 
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CH 3 

H 3 C—Si— CH 3 
0 

(H 3 C- 
0 

H 3 C-Si-CH 3 
CH 3 




Q 
II 

0) 2 P0Na 



(Compound 12) 



CH 3 

H3C — Si— CH3 
CH 3 0 



(H 3 C-SiO-Si 



I 

CH 3 




H 3 C' 



I 
0 

I 

•Si-CH 3 
CH 3 



0 
II 

0) 2 P0Na 



(Compound 13) 




(Compound 14) 
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CH 3 CH 3 CH 3 0 

I I I 0 

CH3C-SiO-(SiO)H-i9 — Si-(CH2)3-0-(C2H40)s-i2)2 PONa 
CH 3 CH 3 CH 3 



(Compound 15) 



CH 3 CH 3 

H 3 C-SiO-Si 

I I 

CH3 Ciia 



0 
II 

0) 2 P0K 



(Compound 16) 



Preparation Example 17 : 

CH3 CH3 

I I 

CH 3 — Si— 0— Si 

3 I I 
CH 3 CH 3 



OH + Zi SO3H 



CHgONa 



CH 3 CH 3 

CHo-Si-O-Si 
3 I I 

CH3 CH3 



OSOgNa 



(Compound 7) 



A one-terminal alcohol-modified organosiloxane (15 g) 
synthesized by a known method, pyridine (7-5 g) , and 
methylene chloride (10 g) were mixed and cooled to 0°C. To 
this solution, a solution of chlorosulf onic acid (5.5 g) 
and methylene chloride (10 g) was added dropwise over 20 
minutes at a temperature not higher than 10 °C to cause a 
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reaction. Thereafter, the reaction system was maintained 
at a temperature not higher than lO-C, and the reaction was 
allowed to cure for 4 hours. Subsequently, sodium 
methylate (18.2 g, 28% methanol solution) was added to the 
resulting cured solution over 40 minutes. The mixture was 
stirred at a temperature not higher than 10<»C for 15 
minutes. The reaction temperature was then gradually 
raised, and the reaction was stirred at room temperature 
for 2 hours. When the stirring was completed, the solvent 
was distilled under reduced pressure. Chloroform was added 
to the residue, and the insoluble matter was removed by 
filtration. The solvent was distilled, and the residue was 
combined with hexane (loo ml) . The solid matter 
was collected by filtration, obtaining 17 g of a sulfate, 
modified organosiloxane (Compound 7). 




Prepar ation Rvample ift ? 

The procedure of Preparation Example 17 was repeated 
to obtain the following sulfate-modif ied organosiloxanes 
(Compounds 18 to 30) . 

C ( H 3 <jH 3 CH 3 
CH 3 -S i -0 -(S i -0) 22 -s i - C 3 H eOC^sO^a 

CH 3 M3 CH 3 (Compound 18) 



CH 3 CH 3 
CKj CH, 
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CH 3 CH, 

CHg-si— o-Si /^qsss^\sss\ 0SO3Na 

CH 3 CH 3 

(Compound 20) 



CH 3 
j-Si-0 

I 

CH 3 



CH 3 




I 

CH 3 



CHg 

Si— 0 
I 

CH 3 



CHg 



I 

CH 3 



OSOgNa 



(Compound 21) 




OSOgNa 



(Compound 22) 



CH*-! 



CH 3 
I 



CHo— ! 



I 
I 

CH 3 



OSOgNa 



OSOgNa 



(Compound 23) 
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( Compound 24) 



CH 3 

CH 3 -Si^^ 0 '^V-J 3S0 3 Na 
0 

CH 3 -Si y^ysJ S0 ^ 
CH 3 



(Compound 25) 
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CHo- 



fi CH 3 CH 3 c H g 



! 

Si— 0 
I 

CHg 



I 



-S^-0-Si-O-Si-CH 

I 

CH, 



NaOgSO' 



(Compound 26) 



OSOgNa 
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CH 3 

CH 3 -Si-0 
I 

CH 3 



CH 3 

(Si- ©so 
CH 3 



CH 3 

I 3 
(Si-0) 5o 



CH 3 

•Si-CHo 
I 3 

CHg 



OSOgNa 



(Compound 27) 



I 3 I 3 
CH 3 -Si-0-Si-0 

I 

CH 3 



CH 3 
Si— 0 



CH 3 
I 3 

Si— CH 3 
CH 3 



NaOgSO 




OSOgNa 



(Compound 28) 



CH 3 
CH3-S1-CH3 
0 

CH 3 -Si ✓V/\ZV\/\/\ QsOgNa 

0 
I 

CH 3 -Si-CH 3 

I (Compound 29) 

CH 3 
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C , H 3 CH 3 CH 3 CH 3 

S i -0 - (S i- 0) 50 -(S i - 0 ) so -Si -CH 3 



CH 3 CH 3 ? C ' H 



3 



0M 1 



(Compound 30) 



wherein 50 groups of -om 1 
and -OS0 3 Na. 



are present as mixtures of -oh 



The hair cosmetic compositions (shampoos, shown in 
Table 1 were prepared, and their stability and combing 
smoothness when the hair was dried after use of the 

compositions were evaluated. The results are also shown in 
Table 1. 




Stability: 

The hair cosmetic compositions prepared were allowed 
to stand for 10 days at room temperature. Thereafter, they 
were visually checked according to the following criteria. 
0: uniform solution 
X: separated into 2 phases 
Combing smoothness after drying: 

The hair cosmetic compositions were applied to the 
hair, and then rinsed with water. The hair was dried with 
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a drier. The combing smoothness was evaluated according to 
the following criteria. 

A: very smoothly combed 

B: smoothly combed 

C: hair fibers are slightly caught by the comb 
D: hair fibers, especially tip portions, are caught by 
the comb 
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1 Compound 9 manufactured in Preparation Example 9. 

2 In formula (11), R 4 to R 6 = CH 3 , R 7 = C 9 H 18 COONa, c = 100, 

and d = 8. 

3 Compound 17 prepared in Preparation Example 17. 
5 4 A homopolymer of dime thy ldiallylammonium chloride 
(Merquat 100 , product of Calgon) • 

5 Dimethylpolysiloxane (KF-96, product of Shin'estu Kagaku 
Kogyo) • 

6 Polyether-modif ied silicone (KF-352A, product of Shin'estu 
10 Kagaku Kogyo) . 

From the data in Table 1 , it is understood that the 
hair cosmetic compositions of the present invention have 
excellent stability and impart excellent combing smoothness 
(conditioning effect) to hair fibers. 

15 Example 2 : 

A shampoo composition having the following 
formulation was prepared in a conventional manner. This 
shampoo product had excellent stability and remarkable 
conditioning effects. 



20 (Formulation) wt% 

Alkylpolyglycoside 15 

[R0(R'0) x ,G , :R = C 8 _ 12 , G = glucose unit, 
x' = 0, y' = 1 to 3] 

Phosphoric acid-modified organo(poly) siloxane 7 3 
25 Water-soluble cationic polymer 8 0.5 
Purified salt 4 
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Colorant 



Purified water 



suitable amount 
suitable amount 
suitable amount 



100.0 



7) : Compound 7 prepared in Preparation Example 7. 

8) : A homopolymer of dimethyldiallyiammonium chloride 
(Merguat 100, product of Calgon) . 



The procedure of Example 2 was repeated using 

Compounds 8 to 10 preDared in 

P re P are a in Preparation Examples 8 to 10 

instead of using the phosphoric acid-modified 
organo(poi y ,siloxane to prepare shampoo compositions. 

All the obtained compositions had excellent stability 
and exhibited remarkable conditioning effects. 

i 

Example a? 

A hair cosmetic composition having ^ £ollowlns 
formulation was prepared in , convention! Manner. This 
Product had excellent stability and exhibited rentable 
conditioning effects. 
(Formulation) 

wt% 

Phosphoric acid-modified organo (poly, siloxane' 4 
Water-soluble cationic polymer 10 Q 
sodium polyoxyethylene(3)lauryl sulfate \ 
Polyether-modified silicone 11 
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Purified salt 
Preservative 
Colorant 
Perfume 
5 Purified water 
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2 

suitable amount 
suitable amount 
suitable amount 
balance 



100.0 



9 Compound 1 prepared in Preparation Example 1. 
10 Cationic cellulose (Polymer JR-400, product of Union 

10 Carbide) . 

11 KF-351A (product of Shin'etsu Kagaku Kogyo) . 

Example 5: 

The procedure of Example 4 was repeated using 
Compounds 4 to 6 prepared in Preparation Examples 4 to 6 
15 instead of using the phosphoric acid-modified 

organo(poly)siloxane to prepare hair cosmetic compositions* 

All the obtained compositions had excellent stability 
and exhibited remarkable conditioning effects. 

Example 6: 

20 A hair cosmetic composition having the following 

formulation was prepared in a conventional manner. 

The obtained composition had excellent stability and 
exhibited remarkable conditioning effects. Especially , it 
exhibited excellent combing smoothness after the hair was dried. 
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(Formulation) 

Phosphoric acid-modified organo(poly) 
Water-soluble cationic polymer 13 
Sodium polyoxyethylene(3)lauryl sulfate 
5 Dimethylpolysiloxane 14 
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Vt% 
4 

3 
1 



Preservative 

suitable amount 

Colorant 

suitable amount 

Perfume 

suitable amount 

10 Purified water 

balance 



100.0 

"compound 2 prepared in Preparation Example 2. 
"A copolymer of dimethyldiallyiammonium chloride and 
15 acrylic amide (Merguat 55 0/ product of Calgon, . 
"KF-96 (product of Shin'etsu Kagaku Kogyo) . 

Example 7« 

The procedure of Example 6 was repeated using compound 
3 prepared in Preparation Example 3 instead of using the 
=0 phosphoric acid-modified orga»o<poly,siloxane to prepare a 
hair cosmetic composition. 

The obtained composition had excellent stability and 
exhibited remarkable conditioning effects. Especially, it 
exhibited excellent combing smoothness when the hair I J 
25 dried. 
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Example 8; 



A shampoo composition having the following formulation 
was prepared in a conventional manner. 

The obtained shampoo had excellent lather forming 
5 ability and stability and exhibited remarkable conditioning 



(Formulation) 

Phosphoric acid-modified organo(poly) siloxane 15 
Water-soluble cationic polymer 16 



1 o Alky Isacchar ide 

D ime thy Ipo ly s i 1 oxane 
Purified salt 



17 



Colorant 



15 Perfume 



wt% 

3 

0.5 
15 
1 

3 

suitable amount 
suitable amount 
suitable amount 



Purified water 



100.0 



15 Compound 11 prepared in Preparation Example 11 
20 16 Cationic cellulose (H-60, product of Kao) . 
17 KF-96 (product of Shin' etsu Kagaku Kogyo) . 



Example 9; 

The procedure of Example 8 was repeated using 
Compounds 12 to 16 prepared in Preparation Examples 12 to 
25 16 instead of using the phosphoric acid-modified 

organo (poly) siloxane to prepare shampoo compositions. 
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All the obtained shampoos had excellent lather forming 
ability and stability and exhibited remarkable conditioning 



Example 10; 

A shampoo composition having the following formulation 
was prepared in a conventional manner. 

The obtained composition had excellent stability and 
exhibited remarkable conditioning effects. 
(Formulation) wt% 

Alkylpolyglycoside 15 

[R0(R'0) x ,G y ' : r = C 10 -alkyl, G = glucose unit, 
X' = 0, y' = 1>2 ] 

Carboxylic acid-modified organo(poly)siloxane 18 3 
Water-soluble cationic polymer 19 0 5 

Purified salt 

4 

suitable amount 

suitable amount 

suitable amount 
Purified water balance 




Colorant 
Perfume 



100.0 

18 ln formula (11), c = d = 0, R 6 = ch 3 , r* = two ch 3 's and 
one C 3 H 18 COONa. 

"A homopolymer of dimethyldiallylammonium chloride (Merquat 
100, product of Calgon). 
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Fvample 11: 

A hair cosmetic composition having the following 
formulation was prepared in a conventional manner* 

The obtained composition had excellent stability and 



5 exhibited remarkable conditioning effects* 

(Formulation) 
Carboxylic acid-modified organo(poly) siloxane 



21 



Water-soluble cationic polymer 



Sodium polyoxyethylene(3)lauryl sulfate 



10 poly ether-modified silicone 



22 



Colorant 



15 Purified water 



wt% 
20 4 

0.5 
3 
1 
2 



suitable amount 
suitable amount 
suitable amount 



balance 



100.0 



20 



In formula (11) , R 7 « C 9 H 18 C00Na, R 4 to R 6 - CH 3 , and x - y 



= 50. 



20 21 Cationic cellulose (Polymer JR-400, product of Union 
Carbide) . 

22 KF-351A (product of Shin'estu Kagaku Kogyo) . 



Example 12: 

A hair cosmetic composition having the following 
25 formulation was prepared in a conventional manner. 

The obtained composition had excellent stability and 
exhibited remarkable conditioning effects. Especially, it 
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exhibited 
dried . 



combing smoothness when the hair 



(Formulation) 

Carboxylic acid-modified organo(poly) s iioxan e 23 
Water-soluble cationic polymer 24 
Sodium polyethylene (3) lauryl sulfate 
Dimethylpolysiloxane 25 
Purified salt 



10 Colorant 
Perfume 

Purified water 



wt% 
4 

0.2 
3 
1 
2 

suitable amount 
suitable amount 
suitable amount 



100.0 

15 23 m formula (li) , x = y = n R 5 -ro «6 

" y ' CH 3/ R - two CH 3 's and 

one COO (TEA) . 

24 A copolymer of dimethyldiallylammonium chloride and 
acrylic amide (Merguat 550, product of Calgon) . 
25 KF-96 (product of Shin'etsu Kagaku Kogyo) . 

20 Example -p ? 

A shampoo composition having the following formulation 
was prepared in a conventional manner. 

The obtained shampoo composition had excellent lather 
producing ability and stability, and exhibited remarkable 
25 conditioning effects. 
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( Formulation) wt% 

Carboxylic acid-modified organo (poly) siloxane 26 3 

Cationic polymer 27 0.3 

Alkylsaccharide 15 

5 Dimethylpolysiloxane 28 1 



Preservative suitable amount 

Colorant suitable amount 

Perfume suitable amount 

10 Purified water balance 



100.0 

26 ln formula (11), x = y = 0, R 5 - CH 3 , R 6 = two CH 3 's and 
one c 9 H 18 cooNa. 
15 27 Cationic cellulose (H-60, product of Kao) . 

* 

28 KF-96 (product of Shin'estu Kagaku Kogyo) . 



Example 14: 

A shampoo composition having the following formulation 
was prepared in a conventional manner. 

20 The obtained composition had excellent stability and 

exhibited remarkable conditioning effects. 
(Formulation) wt% 
Alkylpolyglycoside 15 
[R0(R'0)x,G y ' z R = c 10 -alkyl; G - glucose unit, 

25 x' = 0 # y - 1.21 

sulfuric acid-modified organo (poly) siloxane 29 3 
water-soluble cationic polymer 30 0.5 
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Purified salt 

Preservative 
Colorant 
Perfume 
5 Purified water 
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4 

suitable amount 
suitable amount 
suitable amount 
balance 



10 



15 



20 



29- 100,0 

A homopolymer of dimethyldiallviaim^ • 
100 B ^ . "y^llylanmonxu* chloride (Merguat 

100, product of Calgon) . 



Example k. 



The procedure of Example 14 was repeated using 

Compounds 18 to 24 prepared in Preoara*-* . 

*reparatxon Example 18 

xnstead of using the sulfi^^ 

y tne sulfuric acid-modified 

orsanofpoivJsUoxane to prepare shanpoo oonpositl<jns 

Ml the obtained expositions had exeeU.nt stabUity 
»d exhibited re-ar^ie conditioning effects. 



Example 1*. 



25 



A hair cosmetic exposition havi„ g the ,oUo„i„g 
formation was prepared in a convention,! ^r. 

exhibiTd 0 " 31 "" C0BP ° Sltl0n eX ° eUent - 
e=dub lt ed reearkable conditioning effects. 

(Formulation) 

wt% 

Sulfuric acid-modi * 

ia modxfied organo(poly) siloxane 3 * 4 

Water-soluble cationic polymer 3 2 
Sodium Polyoxyethylene(3)lauryl sulfate 



0.5 
3 
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Polyether-modif ied silicone 



33 



Colorant 



1 

2 

suitable amount 
suitable amount 
suitable amount 



100.0 



10 31 Compou!nd 17 prepared in Preparation Example 17. 

32 Cationic cellulose (Polymer JR-400, product of Union 
Carbide) . 

33 KF-351A (product of Shin'estu Kagaku Kogyo) . 



Example 17: 

15 The procedure of Example 16 was repeated using 

Compounds 18 to 30 prepared in Preparation Example 18 
instead of using the sulfuric acid-modified 
organo(poly)siloxane to prepare shampoo compositions. 

All the obtained compositions had excellent stability 

20 and exhibited remarkable conditioning effects. 



Example 18: 

A hair cosmetic composition having the following 
formulation was prepared in a conventional manner. 

The obtained composition had excellent stability and 
25 exhibited remarkable conditioning effects. Especially it 

exhibited excellent combing smoothness when the hair was dried. 
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(Formulation) 

wt% 

Sulfuric acid-modified organo(poly)siloxane 32 4 
Water-soluble cationic polymer 33 

Sodium polyethylene(3)lauryl sulfate 3 

oxane 34 , 
Purified salt 

2 



suitable amount 

Colorant . . 

suitable amount 

suitable amount 

) Purified water 



33 



100.0 

"compound 18 prepared in Preparation Example 18. 

'A copolymer of dimethyldiallylammonium chloride and 
acrylic amide (Merquat 550, product of Calgon) . 
34 KF-96 (product of Shin'estu Kagaku Kogyo) . 



ample 19 



The procedure of Example 18 was repeated using 
Compound 19 prepared in Preparation Example 18 instead of 
using the sulfuric acid-modified organo(poly)siloxane to 
prepare hair cosmetic compositions. 

The obtained composition had excellent stability and 
exhibited remarkable conditioning effects. Especially, it 
exhibited remarkable combing smoothness when the hair was 
dried. 
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Example 20: 



A shampoo composition having the following formulation 
was prepared in a conventional manner* 

The obtained shampoo composition had excellent lather 
5 producing ability and stability , and exhibited remarkable 



10 



15 



conditioning effects. 
(Formulation) 

Sulfuric acid-modified organo(poly) siloxane 35 



Water-soluble cationic polymer 
Alkylsaccharide 
Dimethylpolysiloxane 37 

Purified salt 



36 



Colorant 



wt% 

3 

0.3 
15 
1 
3 

amount 
suitable amount 

amount 



100.0 



35 Compound 29 prepared in Preparation Example 18 
20 36 Cationic cellulose (H-60, product of Kao) . 
37 KF-96 (product of Shin'estu Kagaku Kogyo) . 



Example 21: 

The procedure of Example 20 was repeated using 
Compound 17 prepared in Preparation Example 17 instead of 
25 using the sulfuric acid-modified organo (poly) siloxane to 
prepare a shampoo composition. 



10 
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The obtained shampoo composition had excellent 
latherability and stability and exhibited remarkable 
conditioning effects. 

This application is based on Japanese Patent 
Application Nos. 32315/1994 filed on March 2, 1994 and 
304871/1994 filed on December 8. 1994, which are 
incorporated herein by reference in its entirety. 

Obviously, numerous modifications and variations of 
the present invention are possible in light of the above 
teachings, it is therefore to be understood that, within 
the scope of the appended claims, the invention may be 
practiced otherwise than as specifically described herein. 
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CLAIMS 

1. A hair cosmetic composition which comprises the 
following components (A) and (B) : 

5 (A) 0.1 to 20% by weight, based on the total weight 

of said composition, of an organopolysiloxane having at 
least one structure of an acidic group or a salt 
thereof in its molecule; and 

(B) 0.01 to 5% by weight, based on the total weight 
10 of said composition, of a water-soluble cationic polymer. 

2. The hair cosmetic composition of Claim 1, wherein 
said component (A) is an organopolysiloxane having, in its 
molecule, a structure selected from the group consisting of 
a phosphoric group, a phosphate group, a carboxylic group, 

15 a carboxylate group, a sulfuric group a sulfate group, a 
sulfonic group, and a sulfonate group. 

3. The hair cosmetic composition of Claim 1, wherein 
the ratio by weight of said component (A) to said component 
(B), i.e., (A) /(B), is from 1,000/1 to 5/1. 

20 4. The hair cosmetic composition of Claim 1, wherein 

said component (A) is a phosphoric acid-modified 
organopolysiloxane having a structural unit in its molecule 
represented by the following formula (1) or a salt thereof: 



25 



I 

-O-Si-flTO) 
I 



-R 2 -(OR 3 ) b - P-OH 

I 

OA 



(1) 
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wherein R 1 and R 3 each independently represent a C 2 _ 20 
linear or branched alkylene group, R 2 represents a C^ so 
linear or branched alkylene group which may have a hydroxyl 
group, A represents a hydrogen atom, a C x _ 22 linear or 
5 branched alkyl or alkenyl group, or the group. 

-(R 3 0) b -R2(ORl) a - Si-O-wherein a represents 0 or 1, and b 

represents a number from 0 to 200 inclusive. 
10 5. The hair cosmetic composition of Claim l, wherein 

said component (A) is a carboxylic acid-modified 
organopolysiloxane having a structural unit in its molecule 
represented by the following formula (10) or a salt thereof: 

15 | 

-0-Si-(Rl 0 ) a -R 2 -(OR 3 ) b -COOH (10) 



20 



•20 

•50 



in R and R 3 each independently represent a C, . 
linear or branched alkylene group, R 2 represents a C,., 
linear or branched alkylene group which may have a hydroxyl 
group, a represents 0 or l, and b represents a number from 
0 to 200 inclusive. 



25 



6. The hair cosmetic composition of Claim 1, 
said component (A) is a sulfuric acid-modified 
organopolysiloxane having a structural unit in its molecule 
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represented by the following formula (14) or a salt thereof: 

-°-! i - (Rlou - R2 - (oR3,b - os ° 3H 

5 wherein R 1 and R 3 each independently represents a C 

2 ™ 2 0 

linear or branched alkylene group, R 2 represents a C i-50 
linear or branched alkylene group which may have a hydroxyl 
group, a represents 0 or 1, and b represents a number from 
0 to 200 inclusive. 

10 7, The hair cosmetic composition of Claim 1, wherein 

said component (B) is selected from the group consisting of 
cationic celluloses , cationic starches , cationic guar gums, 
homopolymers of diallyl quaternary ammonium salts, diallyl 
quaternary ammonium salt/ acrylic amide copolymers, and 

15 quaternary polyvinyl pyrrolidones . 

8. The hair cosmetic composition of Claim l, wherein 
said composition is a hair rinse, hair treatment, or a hair 
conditioner* 

9. The hair cosmetic composition of Claim 1, which is 
20 a shampoo composition further comprising 5 to 30% by 

weight, based on the total weight of said composition, of a 
surfactant. 

10. A method of washing or conditioning hair, 
comprising: 

25 (i) applying to hair a composition according to any 

of claims 1 to 9. 

(ii) rinsing said hair. 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61K 7/06 



A3 



(11) Internationa! Publication Number: 



WO 95/23579 



I 



(43) International Publication Date: 8 September 1995 (08.09.95) 



(21) International Application Number: 

(22) International Filing Date: 



PCT/JP95/00326 



1 March 1995 (01.03.95) 



(30) Priority Data: 

d'32315 
6/304871 



2 March 1994 (02.03.94) 
8 December 1994 (08,12.94) 



JP 
JP 



(71) Applicant (for all designated States except US): KAO COR- 

PORATION [JP/JPJ; 14-10, Nihonbashikayabacho I-chome, 
Chuo-ku, Tokyo 103 (JP). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MATSUO, Takashi 
[JP/JPJ; 3-7- 1 8-302. Hirata, Ichikawa-shi, Chiba 272 
(JP). YAHACI, Kazuyuki [JP/JP]; 3-2-6-601, Tachibana, 
Sumida-ku, Tokyo 131 (JP). 

(74) Agents: ARUGA, Mitsuyuki et al.; Kyodo Building, 3-6, 
Nihonbashiningyocho 1-chome, Chuo-icu, Tokyo 103 (JP). 



(81) Designated States: CN. US, European patent (AT, BE. CH, 
DE, DK ( ES, FR, GB, GR, IE, IT. LU, MC, NL, PT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

(88) Date of publication of the international search report: 

28 September 1995 (28.09.95) 



(54) Title: HAIR COSMETIC COMPOSITION 
(57) Abstract 

Hair cosmetic compositions which comprise (A) 0.1 to 20 % by weight of an organopoly-siloxane having at least one structure 
containing an acidic group or a salt thereof in its molecule, and (B) 0.01 to 5 % by weight of a water-soluble cationic polymer have 
excellent stability and exhibit remarkable conditioning efFects. Such compositions are useful for the manufacture of shampoos, hair rinses, 
hair conditioners, etc. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


C6te d'lvoire 


CM 


Cameroon 


CN 


China 


CS 


Czechoslovakia 


CZ 


Czech Republic 


DE 


Germany 


DK 


Denmark 


ES 


Spain 


n 


Finland 


FR 


France 


GA 


Gabon 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KP 


Democratic Peopled Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


LI 


Liechtenstein 


LK 


Sri Lanka 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


ML 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TC 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United States of America 


UZ 


Uzbekistan 


VN 


Viet Nam 



INTERNATIONAL SEARCH REPORT 



A. CLASSIF'CATION OF SUBJECT MATTER 

IPC 6 A61K7/06 



Internal; " Application No 

PCT/JP 95/00326 



According to International Patent Clacaficaoon (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " I Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP.A.O 426 520 (L'OREAL) 12 October 1990 
see page 4, line 21 - line 55 
see page 5, line 1 - line 31 
see page 9, line 23 - line 26 
see claims 1,25,26 

WO, A, 93 08787 (THE PROCTER & GAMBLE 
COMPANY) 13 May 1993 
see the whole document 

GB,A,2 098 226 (L'OREAL) 17 November 1982 
see the whole document 



1,2 



1-10 



1-10 



Further documents are listed in the continuation of box C. 



Patent family members arc listed in annex. 



* Special categories of ated documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

*E* earlier document but published on or after the international 
filing date 

'V document which may throw doubts on priority daim(s) or 
which is ated to establish the publication date of another 
citation or other special reason (as specified) 

'O" document referring to an oral disclosure, use, exhibition or 
other means 

*P* document published pnor to the international filing date but 
later than the priority date claimed 



T* later document published after the international filing date 
or priority date and not in conflict with the application but 
ated to understand the principle or theory underlying the 
invention 

'X" document of particular relevance; the claimed invenbon 
caftftot be considered novel or cannot be considered to 
mvolve an inventive step when the document is taken alone 

"Y" document of particular relevance; the daimcd invention 
cahpot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
m uSe art 

"A" document member of the same patent family 



Date of the actual compleuon of the international search 



9 August 1995 

Name and mailing address of the ISA 

European Patent Office, P.B. 5811 PatenUaan 2 
NL - 2210 HV Rijswijk 
Td. (-r 31-70) 340-2040. Tx. 31 6SI epo nl, 
Fax ( + 31-70) 340-3016 

Form PCT/1SA/2J0 (second th«ot) (July 1992) 



Date of mailing of the international search report 

22,08.95 



Authorized officer 



Sierra Gonzalez, M 



INTERNATIONAL SEARCH REPORT 

Intimation on patent family memben 



Parent document 
cited in search report 

EP-A-0426520 



Publication 
date 

08-05^91 



Internal ' Application No 

PCT/JP 95/00326 



Patent family 
membcr(s) 



FR-A- 
AT-T- 
AU-B- 
AU-A- 
CA-A- 

DE-D- 
DE-T- 
ES-T- 
JP-A- 



2653016 
107161 
649417 
6454790 
2027517 
69009933 
69009933 
2055372 
3193721 



W0-A-9308787 



13-05-93 



GB-A-2098226 



17-11-82 



Publication 
date 



19-04-91 

15- 07-94 
26-05-94 
18-04-91 
14-04-91 

21- 07-94 

22- 09-94 

16- 08-94 

23- 08-91 



AIJ-A- 


2927292 


07-06-93 


Bli-A- 


9206689 


02-05-95 

wife W \0 im *j 


CA-A- 


2120492 


13-05-93 


CZ-A- 


9401025 


19-10-94 


EP-A- 


0610407 


17-08-94 


FI-A- 


941969 


28-04-94 


HU-A- 


67994 


14-03-95 


JP-T- 


7500609 


19-01-95 


N0-A- 


941535 


28-06-94 


PT-A- 


101011 


28-02-94 


LU-A- 


83350 


24-03-83 


BE-A- 


893113 


08-11-82 


CA-A- 


1179268 


11-12-84 


CH-A- 


652920 


13-12-85 


DE-A- 


3216687 


02-12-82 


FR-A.B 


2505179 


12-11-82 


JP-C- 


1714093 


27-11-92 


JP-B- 


4000961 


09-01-92 


JP-A- 


57198800 


06-12-82 


NL-A- 


8201877 


01-12-82 


SE-A- 


8202843 


09-11-82 


US-A- 


4842849 


27-06-89 



♦ 



